Students receiving financial aid pay different amounts for equivalent education and do so in different ways: Grants, which do not have to be repaid, loans, which are paid back in the future, and work-study, pay-as-you-go. We examine the effects of need-based aid independent of study ability on student outcomes -grade point average in particular -controlling for student background and attributes they had prior to college. We also analyze grades within colleges. The results suggest that students receiving need-based grants do significantly better in college than those not receiving financial aid while those paying for college with loans perform significantly worse than students receiving other forms of aid. 
College educations are now a central feature of modern economies, and financial aid has been the main policy instrument for increasing access to them. The typical question raised about financial aid is how it affects college completion. But financial aid raises other interesting questions as well that stem from the fact that students in the same college receiving the same education are paying different prices for that education. Financial aid is also delivered in very different ways, each with different requirements. The question we examine below is how getting aid, and getting it through different mechanisms, affects student outcomes in college.
The three basic forms of aid are grants, which do not have to be repaid; loans, which are repaid at a later date; and work-study, which is essentially paid in the form of student employment at the same time as receiving the education. These very different ways of paying for college may well have very different effects on student outcomes. Surprisingly, this issue has rarely been examined.
Ideas as to what those effects might look like can be found in behavioral fields. For example, grants -free money -may make students who receive it enjoy their education even more because they do not have to pay for it but take it less seriously for the same reason. The literature on gifts, on the other hand, suggests an opposite conclusion, that grants may create a need to reciprocate by working harder. Work-study programs might have the opposite effect of reminding students about the cost of their education, making it less enjoyable but also making them take it less seriously. Delaying payment, as with loans, may have effects that are somewhere in between, enjoying it more when they are in school, taking it less seriously, but then appreciating it less when they are paying for it. We examine these hypotheses below.
Studying relationships like these in a field setting is obviously challenging because individuals typically have control over how they pay for items as well as how they respond to them.
Omitted variables and endogeneity are therefore substantial concerns. We have some advantages in addressing these concerns. The rich variety of information available in the data offers 3 extensive controls for factors that might affect student outcomes independent of the influence of financial aid, such as academic ability before entering college and various attributes of family background. The fact that the financial aid in the period we study was not based on merit or academic ability reduces the most obvious concern about endogeneity, that more able students get aid. Standardized aid practices in that period made it difficult for students to shop for different financial aid packages across colleges. We can also examine outcomes in contexts where sorting behavior is less of an issue.
We compare situations where college education was paid by grants that did not have to be repaid, by work-study programs where one "paid" as they went to school, and by loans that had to be repaid at later dates. We then examine how these different payment arrangements affected subsequent student outcomes in college and after graduation using unique longitudinal data from the US Department of Education's Post Baccalaureate and Beyond study, which gathered data on students who graduated from four-year colleges in 1993 and then followed them over time. The estimates control for attributes of student ability before college, including aptitude test scores, as well as aspects of family background that may affect student performance. The data also allow us to examine student outcomes within the same college. We also examine the relationships using regression discontinuity and instrumental variables techniques for robustness purposes.
The most important outcome we study is academic performance in college. We assert that grades are strongly influenced by student effort, controlling for factors like basic ability, and that the motivation to work hard can be shaped by the nature of the payment arrangements described above.
We find that students receiving financial aid actually do better in school than those not receiving financial aid, despite the extensive literature showing that unmeasured attributes associated with lower income should cause them to perform less well. That result is consistent with the gift exchange idea in that students receiving grants, which do not need to be repaid, perform better than those receiving other forms of financial aid. Students who take out loans, in contrast, perform worse than those receiving other forms of financial aid. We find across specifications that student who receive grants have grades that are about 0.12 points higher on a 4.00 scale than students who do not, controlling for other attributes, about one quarter of a standard deviation.
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Students who receive student loans receive grades roughly 0.8 to 0.10 points lower than those receiving financial aid in other forms, again other things equal and across different specifications.
The tests of behavioral ideas such as mental accounting and gift exchange have grown increasingly sophisticated in their ability to address methodological concerns. We examine several behavioral ideas simultaneously in a field setting, and we do not claim that the results here provide strong tests of those ideas. Instead, we see the results as offering practical evidence concerning a very significant public policy practice and probable explanations for those outcomes that are consistent with some behavioral models.
Prior Research: The College Context
Both the antecedents and consequences of college education have been the subject of extensive study. Education has important effects on individual outcomes as well as more generally on societal outcomes such as inequality. Recent concerns about growing income inequality that is driven by college attainment have made access to college an increasingly relevant topic (see
McCall 2000 for an overview).
College educations are expensive to produce, and access to them depends on having the resources needed to pay the tuition and associated expenses (see Dynarski 2002 and Hoxyby 2004 for an overview of the economic issues). Alwin (1974) early on noted that the selection effects associated with college entrance, including income, affect admissions but also overall student outcomes in important ways. Largely because of that relationship, public policy as well as the practices of individual schools over time created financial aid to expand access to college to those who otherwise did not have the ability to pay. Baker and Velez (1996) found that financial aid had substantial effects on increasing access to college among those who previously would not have attended. But the remediation was not perfect. Steelman, Carr, and Powell (1989) , for example, explain how family size and birth order affects resources for college: Larger families have fewer resources per child but that also creates more opportunity for the latter children to receive need-based financial aid. Downey (1995) extends the argument about family size to student performance.
One of the challenges in assessing the effects of need-based financial aid is that receiving it is correlated with many other factors that affect student outcomes directly, such as the socioeconomic status of the family (Buchmann and DiPrete 2006) and the demographic diversity of the student (Alon and Tienda 2007) . Those factors are associated with reduced student performance. Assessing the independent effect of financial aid on student performance is therefore a fundamental empirical challenge. The first challenge, though, is to think about how financial aid should affect student performance.
Research on Payments and Consumption:
A key conceptual attribute of financial aid is that it changes not only who pays for college but how it is paid for. Financial aid shifts much and in some cases all of the costs of attending college from the student and their families to the college and typically the government. (See Solelus 2000 for evidence on how families pay for college.) Financial aid also takes different forms, as discussed in more detail below, which change how payments take place. With college loans, for example, students pay for college but do so well after graduating when presumably they have wages and salaries high enough to do so. With work-study programs, students pay as they go. Grants mean that students do not pay at all, now or in the future.
As Thaler (1980; 1985) noted, being reminded about the costs of a purchase makes us take that purchase more seriously. The separation in time of the payment of goods and services from the purchase of them, as Prelec and Loewenstein (1998) described it, also affects the enjoyment of the consumption and the seriousness with which we take it: the unpleasant experience of paying interferes with the pleasant experience of consumption.
Uncoupling occurs when something is purchased and consumed now but paid for later, as one might see with credit card purchases or loans. Studies since Hirschman (1979) have shown that consumers spend more, ceteris paribus, when they make purchases on credit. Soman (2001) argued that we spend more using credit in part because we do not have as much of the unpleasant effect of actually paying for the purchases at the time we make them, which otherwise acts as a restraint. Soman (2001) and Soman and Lam (2002) report that when we have to pay the bill for things we consumed earlier, it is an unpleasant reminder that has a negative effect on our 6 happiness. Because we have mental budgets allocated for different areas of consumption, when we pay the bill for last month's use, it makes us feel that our phone budget is depleted at the point when we are paying. We are less likely to spend more on phone calls at that point when we are paying for last month's calls.
The implications of these arguments for the financial aid arrangements described above are reasonably straight-forward. When we receive education through grants, it is essentially free money, and we might enjoy it more but take it less seriously as a result; with work-study, we are reminded of the cost as we consume it and take it more seriously but enjoy it less; when we use loans to pay for it after the fact, we might take it less seriously than if we were paying for it and enjoy it more but report less enjoyment in the future when we are repaying the loan.
There are alternative explanations to the free money account associated with receiving a grant, however. The notion of gift exchanges suggests that something of value for free -a gift -may create a sense of obligation to the giver that may make one feel uncomfortable, at least until the obligation has been discharged. Evidence for this process ranges from consumer marketing campaigns (Bagozzi 1974) , where retailers create an obligation among potential customers, to organ donors and transplants (Sque and Payne 1994) , where the recipients of the organs feel an obligation to the organ donors that they cannot reciprocate. Research in economics on this point is extensive, including a series of studies by Fehr and colleagues (e.g. Fehr, Kirchsteiger, and Riedl (1993) and Fehr, Kirchler, Weichbold, and Gchter (1998) ) who pioneered such experiments, Hannan, Kagel, and Moser (2002) explore how differences in context and the attributes of subjects affect reciprocity responses, Maximiano, Sloof, and Sonnemans (2007), shows that gift exchanges can operate with groups.
As Charness, Frechetter, and Kagel (2004) find, gift exchange outcomes in laboratory settings can be reasonably sensitive to differences in context. That notion makes field research outside laboratory contexts especially important for external validity. Field studies of gift exchange have been more limited. In the financial aid context, students who receive financial aid in the form of a grant, which does not need to be repaid, may well perceive it as a gift, especially knowing that they would be extremely unlikely to attend college without it. If so, students may also feel an obligation to reciprocate and may do so by working harder in their coursework. Another way to discharge the obligation might be to become involved in activities that support the institution that is giving them their education and its mission. DesJardin et al (2002) speculated that this may be the case when receiving some forms of financial aid. Meer and Rosen (2012) provide some evidence for this with respect to alumni giving where students who received aid that had to be paid back in the form of loans were less likely to donate later to their alma mater than those who either did not receive financial aid or had it in forms other than loans.
An alternative to the mental accounting interpretation with respect to enjoyment is the concept of rationalization, where individuals make sense of their choices after the fact in ways that reduce the cognitive dissonance that those choices might otherwise produce.
3 In a typical example, individuals who might objectively conclude that they have overpaid for something and experience discomfort from that decision could rationalize away the discomfort by persuading themselves that the item was more valuable or more worthwhile than objectively it was. Recent studies of rationalization range from individuals who make sense of their decision to use tanning beds (Banergee, Hay, and Green 2013) to tourists who rationalize away the risk of traveling in areas where terrorists operate (Fuchs, Uriely, Reichel, and Maoz 2013) . In perhaps the closest context to the study here, Kay, Jimenez, and Jost (2002) find that students rationalized the need for tuition increases over which they had no control.
Rationalization might suggest that being more aware of the cost of something we purchased, especially if it is expensive, may make us value the consumption of it more, possibly taking it more seriously as a result. In the context of financial aid, we might expect that students who are associated with more flight delays in the airline industry. Falk (2007) finds gift exchange relationships in the field setting of charity donations, and most relevant here, Gneezy and List (2006) find these effects in the context of temporary jobs. They also find these effects diminish quickly, however, and that in terms of effect sizes, they are smaller than one might expect from spending the resources in other ways. In a field experiment, Bellemare and Shearer (2009) find that Canadian tree planter productivity increases in response to a surprise pay raise, controlling for planter fixed effects.
8 paying for their education at least in part themselves may well experience dissonance when comparing their situation to other students whose education is being paid for by parents or through grants. If so, rationalization might well be expected as a means for reducing that dissonance.
A student's willingness to pursue post-graduate education, independent of their grades, may also be affected by a unique mental accounting hypothesis, that students with loans outstanding may well feel that they have fewer resources in their mental bank account for education and be less inclined to pursue post-graduate education as a result.
We can examine the above questions by looking at relationships between the type of financial aid received and student achievement, measured by grades, and the relationships with subjective measures of satisfaction with their college experience while in college and after graduation, their extra-curricular activities in college, and their interest in attending graduate school.
Which of the above concepts best fits the relationships with financial aid is an empirical question. Whether students perceive a grant as found money and respond to it that way or as a gift that requires a payback, for example, may depend on many factors that we cannot observe, such as how the aid is presented to them by the school, how their family and peers see it, and so forth. The analyses below, therefore, are best seen as providing suggestive evidence as to which conceptual framework best fits the financial aid context as perceived by students. We make no claim that these analyses offer rigorous assessments of the above concepts, which have been studied extensively elsewhere.
The Practice of Financial Aid:
Before examining the relationships, it is important to outline the context in which financial aid took place when the data we use were collected. That begins with the notion of financial aid itself.
We can think of financial aid as assistance that lowers the price of attending college. Need-based financial aid is tailored to the financial needs of the individual student. While financial aid policies and practices in the US have varied over time, the focus here is on the policies of the late 9 1980s, when the graduates we examine began college, and for four-year, bachelor degree programs, which have been the focus of both public and private policy.
The different forms of payment, as driven and supported by Federal Government policy, have remained essentially the same over time:
• Grants. This is aid that does not have to be repaid.
• Work-Study. Federal funds are provided to schools to employ eligible students in parttime campus jobs
• Loans. These are repayable after graduation. Virtually all post-secondary educational loans in this period were governed by Federal policy.
Students do not repay grants. The grants are given by the school to the student, although the funding came from the Federal Government. They could be seen as house money in the mental accounting sense or as a gift in the social exchange sense.
Work-study programs represent a "pay as you go" context where payment (in the form of work) accompanies consumption. Students participating in work-study are constantly reminded of the cost of their education because they are paying for it by working as long as they receive that aid.
They may take their education more seriously but also will enjoy it less, as we would expect from the mental accounting view. Or they may experience dissonance from working more than their peers for their education, which might cause them to rationalize that their education was more important than it was for their peers. While this might also make them take their education more seriously, it would make them view the experience more positively than would their peers.
The concrete attribute of work-study programs is that they take time away from academic work, making it more difficult for students to devote as much time and effort to the work as they might otherwise have done (see, e.g., Triventi 2014).
Loans represent a context where payment is delayed until after graduation, essentially paying on credit. Here the hypothesis might be similar: Compared to students who themselves are not paying for college (i.e., parents or grants are paying), students receiving loans may be reminded that they have to pay for college eventually, and this may make them both take the experience more seriously and enjoy it less. Compared to work-study students, though, those paying through loans have not experienced the cost yet and therefore may not take their education as seriously and may enjoy it more. Rationalization offers an alternative hypothesis for satisfaction with college after the fact: Students who pay for college through loans, especially when others around them are not paying for it, may rationalize their experience after the fact in ways that make their college experience seem more worthwhile in hindsight. They might therefore report greater value from college than either work-study students or those whose education was free to them.
The complications associated with examining these relationships empirically are considerable, as discussed below, but the context in which financial aid was delivered in the period we examinethe late 1980s -helps address some of those challenges.
The modern notion of financial aid in the US begins in the 1950s at private colleges where some resources were made available to support students who otherwise could not afford to attend college. A seminal development in financial aid was the creation in 1954 of the College Scholarship Service (CSS) by 95 schools in the northeast. It borrowed a model developed first at
Harvard and then used at schools in the west to determine the financial need of applicants. The CSS established the criteria to measure college students and their families' ability to contribute to their education, criteria based on family income. By 1956, most private schools that offered aid to students were using that standard model. Applicants paid a fee to the CSS, which then determined the ability of the applicant and their family to pay, and suggested to the individual college the amount of aid necessary to allow that student to enroll. The principle that financial aid should be based on need -family income -and that the determinations should be common across schools was well in place.
Public policy entered financial aid with the 1958 National Defense Education Act. It pioneered loans, backed by the government, to support low-income students. The Educational Opportunity
Grants program created need-based grants for low-income students that did not need to be repaid, and the 1964 Educational Opportunity Act created work-study programs by giving schools funds for employing low-income students in on-campus jobs. A series of other acts helped cement the need-based aspect of financial aid: The 1965 Higher Education Act provided Federal Government-backed insurance for privately issued, need-based student loans, as well as rules governing those loans, and more need-based grants for undergrads (this program became known as Pell Grants in 1972). Legislation in the 1980s sought to ensure that financial aid was targeted only to those in financial need, and the Higher Education Amendments of 1992 mandated the use of a common formula for determining need and the associated aid, eliminating the use of the CSS's application. Some private schools continued to use a modified version of the CSS application to award their own, non-governmental aid, which was still need-based.
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The intent and effect of public policy was to increase access to post-secondary education, especially at the more expensive four-year programs, in a manner that was consistent across applicants and colleges: Students with similar need got similar financial aid. The practices of colleges went even further toward standardization, motivated first by the notion that giving access to more low-income students was a very important goal and second that the best way to do so was to target the available aid to those with the greatest need. It was not possible to use public sources of financial aid to compete for students. Perhaps more important, the idea that schools would base aid even from private sources on something other than financial need, such as merit, was anathema to the participants in the higher education system.
The phrase "need-blind admission policy" that was common during the period we study here (late 1980s and early 1990s) meant that admission decisions were made without considering the financial aid implications associated with each applicant. As late as 1993, the National Association of College Admissions Counselors reaffirmed its commitment to need-blind admissions as the only form of financial aid (Cage 1993). Our review of media stories about financial aid in the period before the mid-1990s using the EBSCO database of practitioner and academic publications found that the only articles about financial aid that was not need-blind were those reporting on individual schools whose difficult financial circumstances threatened a break with the practice. There was no serious discussion of other approaches.
The reluctance to use aid in any way other than to support financially needy students is illustrated by the creation of the Overlap Group, a collection of the wealthiest schools that would 12 have been the most able to use private aid to compete for the best students. The purpose of the Group was to ensure that students who were accepted to more than one school received identical financial aid packages from each school (see Matsen 1995), eliminating even inadvertent competition. The group operated during the period we examine here. In 1993, a consent decree following US Justice Department anti-trust investigations allowed schools to keep sharing information about the financial need of students but not on the financial aid awards they were making (Matlock 1994).
Merit-based aid, where financial assistance is based on the abilities of the applicant rather than their financial need, became a factor in financial aid only recently See Appendix A for details.
We can identify those limited instances in the data (below).
A complicating factor in assessing the effects of financial aid could be whether the threat of losing financial aid motivated students receiving it to perform better. For the analysis here, the relevant requirements are those promulgated by the US Department of Education in 1983, which required that colleges ensure that students are receiving Federal financial aid are making "satisfactory progress" as defined by the standards that the College uses for students not receiving such financial aid. 5 In other words, the standard for being kicked out of school was the same as the standard for losing financial aid. Students interested in remaining in college faced the same standard whether or not they received financial aid.
Challenges in Examining the Effects of Financial Aid
Perhaps the most fundamental challenge in examining the effects that need-based financial aid have on student outcomes is sample heterogeneity, that family financial attributes, which 5 Colleges are allowed to maintain higher standards of satisfactory progress for students receiving Federal financial aid than for other students, although why they would want to do so is not at all obvious. Federal regulations in this period say: "Bear in mind that as a rule, the Department does not regulate schools' satisfactory progress standards" with two exceptions. The first was a minimum "C" average by the end of the second year, but there were many exceptions to that requirement. The second was that whatever maximum time the school has established for completing a degree program, students who exceed 150 percent of that time will no longer be eligible for Federal aid. Students attending college part-time are eligible for aid, however. This requirement also has many exceptions, which makes it difficult to tell whether it has any differential effect on students receiving aid. Losing aid at one school did not make students ineligible for receiving aid if they were accepted at another school. The data described below allow us to control for family financial resources and related family attributes. Unobserved attributes in this context, which no doubt are important, are likely to bias estimates of financial aid's effects downward. We consider that issue below.
The fact that students choose which colleges to apply to and then to attend may also confound any relationship with student outcomes. One of the goals of financial aid was to allow students to choose the college they want to attend based on factors other than costs. In that sense, students receiving financial aid become more like students whose families have enough financial resources to pay for college without aid. Students on financial aid may still be more costsensitive than students not on financial aid, however, and may be disproportionately drawn toward colleges that are cheaper. If so, a sorting concern begins with the fact that college grades typically measure performance relative to other students in the same institution. If so, it is easier for a given student to do well in colleges that are less selective/have less able students. If such schools are also cheaper, they may attract better quality students among those needing aid than they attract from the pool of students not needing aid.
The relationships between cost and competitiveness or selectivity are not straight-forward, though, which makes a sorting explanation less obvious. Flagship state universities like U.C.
Berkeley in this period were among the cheapest programs but also the most competitive; among private colleges, the most selective schools also provide the most financial aid; if more able students sorted themselves into less selective colleges, those colleges would then by definition become more selective. Although there is evidence that differences in aid does affect the choices 14 that students make to matriculate among schools where they have been accepted, the effects seem to be quite modest (Nurnberg , Schapiro, Zimmerman 2012).
Nevertheless, we consider the most likely source of any sorting, which would appear to be between private and public colleges. Our discussions with former U.S. Department of Education officials involved in financial aid in this period suggests that the level of government grants was roughly targeted to cover tuition costs at public universities. Loans and work-study programs were commonly used to offset living expenses. At private universities, loans and work-study programs, which are less desirable than grants, and family contributions likely made up the gap between grant aid and tuition costs. Public universities would therefore be more attractive to price sensitive students, and those receiving financial aid may on average be more price-sensitive than those not receiving need-based aid.
We address the concern about possible sorting across colleges with additional analyses first by controlling for objective measures of student academic ability before they apply to college and for the selectivity of the college, which may relate to how difficult it is for a given student to succeed there. Second, we analyze the results within colleges, which controls for the difficulty associated with the relative aspect of academic success. Then we examine the results within the public and private institutions separately to address the concern that students with choices between private and public schools (possibly those who are disproportionately able) may be sorting themselves into the cheaper state systems.
Selection effects may be more important for students not receiving financial aid but whose family income is close to eligibility. For them, differences in tuition cost are likely to be a major factor in choosing where to apply and which college to accept, especially in comparison to those just over the eligibility criteria and for whom financial aid outcomes may reduce the influence of tuition costs. For that reason among others, we repeat the analysis using a regression discontinuity design based on each student's Pell Grant Index, the score calculated by the Federal Government to determine eligibility for need-based aid. Finally, we use instrumental variable techniques to address general aspects of sample heterogeneity.
Research on the Effects of Financial Aid:
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The research on need-based financial aid is extensive, most all of which assesses the effects on student access to higher education (who enrolls) and persistence in college (who graduates). Dresch (1975) pioneered the notion that students might respond differently to how financial aid is structured, specifically that grants have a different effect on student enrollment than does the equivalent lowering of tuition. Pascarella and Terenzini (2005) survey the literature and conclude that, overall, students receiving financial aid per se are just as likely to persist in college and to graduate as compared to those who do not received financial aid, a good outcome
given that the goal of financial aid was to reduce differences between those two groups.
Demming and Dynarsky's (2009) survey finds support for the idea that need-based aid increases persistence and graduation rates among participants.
In terms of recent studies in aid per se, merit-based aid has become a popular topic (e.g., The effects of student loans on the experience of students in college appears to be the least studied of the components of financial aid. As Demming and Dynarsky (2009 p.8) noted, "While loans are the dominant form of federal aid today, we unfortunately know little about how they affect behavior." Alon (2005) observed that some of the inconsistency in results across prior studies had to do with unexplained endogeneity and omitted variables in those studies. Specifically, those receiving aid had attributes that reduced persistence compared to students not receiving aid, but when such attributes were controlled for, the evidence suggested that aid did increase persistence.
Overall, relatively few studies examine relationships between aid and student achievement, and it is difficult to find evidence on outcomes such as student satisfaction with education. Student performance per se has been studied extensively but almost exclusively through the lens of psychology, examining attributes of the individual and assessments that could be used to predict achievement (for an example, see Schmitt et al. 2007 ). An important exception is the recent study by Hamilton (2013), published after our study was near completion. She asks a different but related question, whether greater financial help from parents causes students to perform worse in college. The hypothesis is not expressed in terms of mental accounting, but it is consistent with the notion that if something is free it should be undervalued. She finds support for that hypothesis, that where parents pay more, student performance is less. But the analyses control for financial aid, so the results likely apply to "pocket money" from parents above and beyond tuition, room, and board.
The Data and Methods:
We use data from the Baccalaureate & Beyond Longitudinal Study (B&B) conducted by the US Department of Education's National Center for Education Statistics to examine these questions.
The data collected information from a nationally representative sample of students who received a bachelor's degree during the 1992-1993 academic year. Financial aid decisions for this cohort would have been made in late 1980s. The sampling frame was drawn from a survey of postsecondary institutions, the National Postsecondary Student Aid Survey, and was weighted to reflect the population of all such graduates in that year and to create a sample that was representative of all four-year college graduates. Extensive information was collected from the students about their backgrounds, their families, and their academic and related experiences before they attended college and also while in college.
The study contacted them again in 1994, 1997, and 2003, this A problem we face with this sample design is that we cannot observe how financial aid affects the decision to attend college. To the extent that student abilities are roughly correlated with family socio-economic status, financial aid may allow less able students to attend college. How that relationship actually affects student outcomes is difficult to address empirically, and relatively few prior studies do so. We consider this issue further below.
A second limitation of the data is that it is restricted to those who graduated from college during 1992 and 1993. That means we cannot observe any effects that aid might have on student outcomes through relationships with retention/dropping-out. The effects we examine, such as overall grade point averages, require college completion, but if aid alters the composition of the student cohort that graduates, then that effect on outcomes such as grades should be considered.
Whether the students who would have dropped out in the absence of need-based aid are better or worse performers than equivalent students who would not have dropped out is difficult to know.
Again, if we believe that student abilities and performance are related to family socio-economic background and that students from the poorest backgrounds might be the most likely to drop-out in the absence of need-based aid, then the selection effect might be expected to lower average outcomes of students with financial aid by keeping in the worst performers. Whether this relationship would be net of effects associate with selection into college is not obvious, however, and we do not have the data available to address these questions empirically.
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Examining selection effects associated with drop-outs is extremely difficult because drop-outs can return to college years later and complete their degree. The usual approach, therefore, is to measure graduation rates within a given time period, such as six-year graduation rates. The data here capture all graduates in 1992-'93, which has the advantage of including students who may have taken many years to complete their degree and not censuring those who have not graduated within a given time period. Nevertheless, the analyses here are clearly limited to students who have graduated from college, which ignores selection effects associated with admissions and with retention.
We explore the effect of different types of aid on the following variables, which are described in Table 1b . The correlations between the variables are reported in Table 1a . As the descriptive statistics indicate, grants are far and away the most common form of financial aid. As we discuss in more detail below, all students receiving any kind of need-based financial aid in this period first received a grant from the Federal Government. Those with greater need also received work-study aid and/or took out loans to pay for their education. It was not possible to get loans backed by the Federal Government or work-study funding without having a grant.
----------------TABLE 1a and TABLE 1b HERE ----------------
Academic performance Academic performance in college is, we argue, a good assessment of effort and the seriousness with which students pursued their education when we can control for academic ability. There may be many ways in principle to judge academic performance, but in practice few are available. Grade point averages (GPA) are the most common measure and the one most likely to reflect the demands associated with the effort required across classes, e.g., attendance in some, class participation in others, and so forth. GPA is no doubt a function of ability and effort. To the extent that students with lower (higher) academic ability are on average sorted into schools with lower (higher) standards, the fact that GPA is a within-school measure may cancel out some of the ability differences.
We also include in the analysis rank measures of the academic status of each school to help control for the fact that a given GPA at a school with more rigorous academic standards may well require more effort than the same GPA at a school with lower standards, even given differences in student ability across student bodies. GPA may also require different levels of effort depending on the courses students are taking. For robustness purposes, we also examine the GPA within standard subject majors that were calculated for the dataset by the National Center for Educational Statistics: math and humanities. Finally, we examine grades within schools for those colleges that have several students are in the database -fixed effects by school.
We also assess attitudes toward one's education, which are the focus of much of the above behavioral research. The B&B survey asked respondents in 2003 how satisfied they were with their college experience, specifically whether the graduate considered that the effort, financial cost, and the level of effort required to earn their undergraduate degree were worthwhile, respectively. There was virtually no variance in the first and third item (almost everyone answered yes). We therefore use the second item, whether my college experience was worth the cost, as our measure. The drawback to this measure for our purposes is that because it is not asked while the respondents are in school, it is not a good measure of any coincident mental accounting effect. Precisely because it is asked later, it may capture rationalization on the part of respondents.
The student's willingness to enroll in further education in subsequent years, other things equal, may reflect satisfaction with their bachelor degree education. For students paying for their education in part through loans, those loans may have a disproportionate effect on their mental bank account for future education, testing a specific aspect of the mental accounting literature. A crucial issue in assessing the willingness to enroll outcome will be the ability to control for other factors affecting that decision.
We also examine whether students volunteer to work on programs of service while in college, another possible avenue through which reciprocity could occur.
Independent Variables:
As noted above, we consider three types of financial aid variables:
grants, work-study, and loans. For each type, we created a dummy variable indicating whether the student received each of them.
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Estimation:
We removed from our sample all those reporting that they received any merit-based aid (presumably any aid based on the student's attributes), including athletic scholarships, as well as those receiving financial support from the military, in order to focus on the effects of need-based aid.
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The data provide a range of variables on family background in addition to those that are used to determine financial aid, such as the educational level of each parent, race, and family structure, and we include those measures as control variables. We add a control for those students who are financially independent because financial aid in that case is determined by attributes of the student and not their families. We also control for demographic variables of the individual student that might be related to outcomes such as sex, age, race and marital status. 6 The three categories are not mutually exclusive, however. In particular, all the students who take out loans and who participate in work-study also received some amount of grant money, but not all the students receiving grants take out loans. The experience of the students can be divided into the following categories, which are exhaustive and mutually exclusive:
(1) Those who do not receive any financial aid; (2) Those who only receive a grant; (3) Those who receive grant and participate in work study; (4) Those who receive grant and take out loans; (5) Those who receive grant, participate in work study, and take out loans. One conclusion from the above is that it is not possible to observe students who only receive loans or who only participate in work-study programs. For robustness check, we also tested the effect of each of the financial aid in a clean fashion, by restricting our sample to a pair of the above five groups for each of the type of aids. To see the effect of grant, for example, we compared (1) and (2); for work study, we compared (2) and (3); for loans, we compared (2) and (4). This approach effectively defines the comparison group so that it only differs in the specific type of aid of interest. For work-study, for example, we are observing the effect of participating in work-study net of any effects associated with receiving grants; similarly for loans. The results from this analysis is consistent with the results reported with models using the three dummy variables at the same time.
More important, we can identify measures of the student's academic ability before they entered college using SAT and ACT scores, which are correlated with academic achievement. Even though these two tests measure different aspects of ability -SAT in this period tested aptitude regarding reasoning and verbal abilities and ACT focused on achievement based on what is learned in school -the correlation between the two test scores is high (0.64, p<0.01) for the subset of students (8.17%) who took both SAT and ACT. Controlling for ability makes it easier for us to assert that the outcomes we see on performance result from effort, and effort can be influenced strongly by the behavioral effects being tested by the hypotheses.
To control for the possibility that opportunities for student outcomes vary across colleges (i.e., the same GPA may require much more effort at one school than another), we control for school quality using U.S. News & World Report Best Colleges rankings in 1992 from the U.S. News
Magazine. It ranked 1,600 schools using indicators of the quality of the program, such as student selectivity, academic reputation, graduation and retention rates and financial resources.
Although there are certainly concerns about the validity of these rankings, it is the only one available in this period for an assessment of the many colleges in our data. We used the original data from U.S. News & World Report in this period to create five groups of institutions based on these indicators, and we assigned the value of 1 to 5 based on the data. 8 Those that were not part of this ranking system were given the value of 6 because the survey did not rank schools with very low standards. We also include tuition cost across schools as a possible measure of quality.
Because the large dataset includes many students who attended the same college -graduating the same year -we can also examine grades for students within the same college.
We test the following competing hypotheses for the effects of need-based financial aid: Descriptive Statistics: Table 1a and Table 1b present means, standard deviations, and a correlation matrix for the variables used in the analysis. The sample is 57% female and 17% non-white. Eighteen percent of the respondents were married at the time of graduation, and two-thirds attended state institutions. Table 2 shows additional descriptive statistics for the financial aid variables.
Roughly half of the sample received any kind of financial aid, and grants alone on average covered about one quarter of the total cost of education. Table 3 presents simple difference of means tests associated with the above hypotheses. Student academic performance as measured by GPA is actually higher for students who received grants and lower for those who received loans and work-study aid, the opposite of what mental accounting models might suggest but consistent with gift-exchange relationships. (Overall GPA was reported using a maximum value of 400.) Note that we expect omitted variables here to produce the opposite effect, that receiving aid is associated with attributes that lead to worse student performance.
----------------TABLES 1a, 1b & 2 HERE ----------------
----------------TABLE 3 HERE ----------------
The difference of means tests for attitudes toward one's college experience are less clear, given the lack of significant relationships. Among the interesting relationships is evidence that students receiving grants are less willing to continue their education, which suggests negative 24 feelings about their undergraduate experience. They are also more likely to volunteer than others, a relationship consistent with social or gift exchange. Respondents who are paying off their education through loans report less satisfaction with education, which is consistent with the mental accounting model, i.e., being reminded of the costs. We examine below whether these relationships hold up with more thorough analyses.
Results:
The results of OLS analyses in Table 4 find that students receiving financial aid have higher GPA's than those who do not, other things equal, and are more likely to participate in voluntary work, lending support to the gift exchange notion in H1b (Table 4 , Models 1 and 4). The signs on willingness to enroll and on satisfaction with their experience at college are positive and the coefficient on the latter is close to traditional measures of significance.
The results using institution fixed-effects for the within-college models (Models 5-8) suggest similar relationships. Students who receive grants are more likely to receive higher grades, and students who take out loans show worse performance in terms of overall GPA. We find no effect of participating in work-study.
The within-college models cannot address whether students might be sorting themselves across colleges in ways that made it easier for financial aid recipients to have better outcomes, counter to the usual assumption that financial aid recipients should do worse because of unobserved attributes associated with lower socio-economic status. The most obvious way to address the sorting of more able students is to control for measured ability, which we do. The remaining issue therefore concerns unobservable ability. We examine the possible sorting of those with the choice to attend private or public colleges among financial aid recipients and who may be more able into lower-cost public colleges. While public colleges per se are not less selective than private colleges, it is possible that some crowding out of admissions at the more selective public colleges might mean that better students among those who are cost-sensitive might end up at less selective public colleges.
Examining such sorting might suggest the use of a Roy selection model of the kind that Bojas (1987) used to examine whether more able individuals were more likely to immigrate to countries where they could earn more. The question we ultimately want to address, though, is whether any such self-selection influences the overall relationship between financial aid and student performance, which is a different issue.
The data show that while students in private colleges on average have higher ability compared to students in public colleges (difference = 71.45, p <0.000), students on financial aid in public colleges have marginally lower ability (SAT and ACT scores) compared to the students who do not receive financial aid in those college (difference = 0.06, p = 0.99). That would be incompatible with the sorting view, but the difference is not significant. Aid recipients in private colleges have significantly lower SAT and ACT scores compared to non-recipients (difference = 34.01, p=0.0012), which is consistent with the notion that there is sorting of more able students receiving aid away from private institutions.
Because we control for measured academic ability, the issue is with unmeasured aspects of ability. The test of whether sorting on unmeasured ability occurs will turn on the results for private colleges, where the expected outcome would be different than the one we are testing: if more able (unobserved ability) students receiving financial aid sorted from private to cheaper public institutions, we would expect to see better outcomes among aid recipients in public colleges, which we already find, but we would expect worse outcomes for them among the private colleges. We report OLS results separately for private and for public schools in Table 5 .
Students receiving financial aid in the form of grants have higher grade point averages in private colleges, which is inconsistent with a sorting story. The difficulty in finding relationships with other variables for private colleges alone may have to do with the smaller sample size there.
The nature of financial aid eligibility suggests an additional empirical test of the relationship with student outcomes. Specifically, eligibility is based on objective criteria such that applications below a cut-off score were eligible for aid while those above were not. Regression discontinuity design (RDD) was first used to examine a very similar situation, the effects of receiving scholarships on subsequent academic rewards (Thistlewaite and Campbell 1960).
Among the many RDD studies that have been used in related contexts are Van der Klauuw (2002) In this case, the financial aid criterion that creates the running variable is a formula, now known as the Pell Grant Index (PGI), based on attributes of the financial situation of one's family or of the individual student for those financially independent. Calculators are available now to help predict one's eligibility for financial aid, but in the period we examine, no such tools were available. Applicants had to submit their forms based on their finances and then hear back as to their eligibility. Neither the formula nor the cutoff score for eligibility were available in advance to applicants. While it is true that one could always increase the odds of being eligible by earning or holding less money, doing so was costly. Lying about one's finances was a crime, and the Government verified applicants with audits in 32 percent of the cases for the period we examine. Twenty-six percent of those who applied did not meet the eligibility criteria. 9 As a result, it is difficult to argue that applicants could easily adjust their scores and influence their treatment. The cutoff for eligibility, in turn for treatment, is of the sharp variety.
The dataset provides the PGI score for each individual from administrative records, and the cutoff for eligibility in this period was a score below 2200.
----------------TABLE 6 HERE ----------------
The above discussion raises an issue as to whether our results might be sensitive to variations within the income levels of the comparison group. Specifically, many students who are not receiving grants/any financial aid may come from families that are very wealthy, such that the cost of college is not a serious consideration for them and the experience is essentially seen as free. Or they may come from families just above eligibility for financial aid, such that the cost of college is a serious financial burden for their families and something that might well affect the motivation of the student. In other words, assuming that all students who receive no financial aid respond equally to that situation may not be appropriate.
We examined this possibility further in analyses, available on request, where we compare the effect of grants first using as the comparison group students not receiving financial aid whose parents earned less than the median income and second a comparison group of students not receiving financial aid whose parents earned more than the median income. Those receiving grants perform significantly better in both cases, but the size of the coefficients was smaller where the comparison was with students from poorer families. This might suggest that students work harder when college costs are more of a burden to their families than when they are not, an issue that perhaps further analyses could explore.
Finally, we use instrumental variable analysis to address further whether unobserved initial differences between students receiving financial aid and those not receiving aid might explain the positive effect we see. We instrument the "received any grant" variable with the dummy variable that indicates whether the student applied for financial aid or not. This choice has a strong analogy to Angrist's (1990) classic use of the military draft lottery as an instrument for military service during the period of selective service via the draft: Although applying for financial aid is a necessary condition for receiving aid, as was one's lottery number a necessary condition for being drafted, it is far from a sufficient condition.
In the period we examine, 26 percent of applicants did not qualify for a grant, and 24 percent of those who were eligible did not receive one (see footnote 9). More recently, 15.47% of the students who applied for financial aid did not receive any, and 2.3 million who were eligible for aid did not apply, the equivalent of 20% of those who did apply (Kantrowitz 2009). The instrument is correlated with the probability of receiving financial aid (correlation = 0.8496).
There is not a strong case for thinking that applying for aid per se has any effect on student performance other than through its effect on receiving financial aid, the exclusion restriction:
The practice in college applications was to include material about financial aid along with admissions material, so there was no need to seek out information about applying for aid. The burden of applying for aid might be different from that in applying for admission, of course.
Wealthier families whose finances are likely to be more complicated would find it more difficult to do, but they also have greater resources for compiling the material; poor families are likely to have simple finances, but they may have less ability to gather and report the information. Fiftynine percent of those in our sample applied for aid for aid. The results, presented in Table 7 , are consistent with other specifications.
----------------TABLE 7 HERE ----------------
Conclusions:
There is considerable evidence for the idea that how one pays for something might affect how one experiences it. That notion is especially relevant in the context of higher education, where huge sums of taxpayer money shape how millions of students pay for college. There has been surprisingly little research to examine the effects of the different forms of financial aid. One outcome, academic performance, has life-long implications for the participants as it affects how much they learn, access to further education and, to some extent, to jobs.
Results suggest that how one pays for college does affect performance in college as measured by grades. We find that students receiving financial aid grants perform significantly better than those who are not receiving financial aid, consistent with a social or gift exchange notion that the grants create pressure to reciprocate by taking academic performance more seriously. There is considerable consistency across specifications as to the size of the effect, grades about 0.08 to 0.15 points higher on a 4.00 scale, about one quarter of a standard deviation. Students who receive student loans receive grades roughly 0.6 to 0.12 points lower than those receiving financial aid not in the form of loans, again other things equal and across different specifications.
The fact that students with loans viewed their education as less worthwhile than those who only received grants is consistent with the notion of mental accounting, where the reminder of the payment makes them more critical of what they paid for. Students receiving grants only were somewhat more likely to do volunteer work, consistent with the notion that the latter experienced less of a social or gift exchange because they were paying for part of their education. The addition of loans may cause students to ignore the "gift" they also received in the form of grants, at least in comparison to those who only had grants.
Overall, though, the notion that making students more responsible for the costs of their education will make them take it more seriously is not supported by these results. Indeed, adding loans to a student's financial aid package is associated with worse performance.
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The general view has been that students who receive financial aid have unobserved attributes that cause them to perform worse in college. No doubt some of those attributes are unobserved here as well. Controlling for them should increase the estimates. The possibility remains that some unobserved attributes associated with financial aid may actually increase student achievement and continues to be worth considering.
The Hamilton (2013) study noted above also uses the B&B data and finds that the greater the contribution that parents make to a student's college-related expenses, the worse the student performs in terms of GPA. The implication is that if education is free to the student, they will not take it as seriously nor perform as well, a conclusion at odds with our results here that students who receive grants only, essentially free money, perform better while students who are paying for their education through loans that must be paid back perform worse.
The implicit assumption in Hamilton study is that if parents supply less financial support, then the students have to pay more themselves. That assumption is not true, however, with the exception of mature students who are financially independent of their parents. Those students are truly responsible for the costs of their own education. (Using our estimation models, available on request, such students perform significantly worse in terms of GPA, other things equal.) The actual trade-off is between parental support and financial aid, and that is not a choice within the control of parents or students. Students whose parents could afford to pay for their children's college education cannot receive financial aid in this period, and that includes getting access to loans. What parents can control is pocket money, the amount over and above the tuition and fee requirements that are covered by financial aid. Hamilton's analyses controls for financial aid, so for students receiving substantial amounts of aid, parent contributes by definition are limited to pocket money, which has quite different implications.
10
10 It is possible that parents can require that their children pay back the parent's contribution or contribute money they earned in high school, but such arrangements are not observable in these data. One puzzling aspect of Hamilton's (2013) findings is that the students who perform best are those whose families are providing no financial support at all. Even a small payment by parents at any income level is associated with a sharp decline in GPA. A possible explanation for this result has to do with scholarships that are not need-based, merit-based scholarships, which are not controlled for in Hamilton's analysis. Even though they were quite rare in this period, such meritbased scholarships would be about the only way that a wealthy child could go through college without support from their families. A "full-ride," complete athletic scholarship or possibly one of the few merit scholarships like the National Merit Scholarship program would create the kind of omitted variable bias that could explain the finding 32
The implications for policy here are straight-forward. The tendency in recent years to shift financial aid to loans may well come with a cost in terms of student achievement. The general notion that making students pay for their education will also make them take it more seriously and that this, in turn, will make them perform better should be questioned.
here: Highly able students who then perform very well require no financial support from even wealthy parents. The merit-based scholarship control variable in our analyses is strongly correlated with all measures of academic performance. Perhaps because we include merit aid in our analyses, we do not replicate Hamilton's findings concerning parental support. The relationships are insignificant except for Math GPA where greater support is associated with higher GPA. We also do not impute estimates to fill in missing data. The models also control for mother's and father's education levels. 
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APPENDIX A: MERIT AID
Merit-based financial aid includes athletic scholarships, assistance from the military such as
Reserve Officer Training Corps, and aid based on academic abilities, which is the concern here.
The first substantial discussion of merit-based financial aid based on academic ability that appears in the EBSCO publications database was in 1990 (Hauptman 1990) . The largest such program operating in the period we examine was the New York State Regents Scholarship program, which limited aid to those without financial need to $300 per year in the period we Georgia Hope Scholarships, now the largest merit-based aid program, did not begin until 1993, after the students we examined graduated.
The data does include a variable measuring of "merit-based" aid, which includes all forms of aid based on attributes of the student: honorary award received in high school, athletic scholarships, and support from the US military, all of which may be correlated with ability or other attributes that may affect the outcomes we study. 5.4 percent of the students reported receiving an athletic scholarship of some kind, and 2.8 percent report receiving some sort of aid that they believe was based on other forms of merit. Some amount of that latter figure may well reflect an upward social desirability bias in student reporting.
